Antinociception and (R,S)-alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid antagonism by gabapentin in the rat spinal cord in vivo.
Gabapentin, a novel anticonvulsant and analgesic with an unknown mechanism of action, was tested on spinal dorsal horn neurone activity evoked by iontophoretically applied N-methyl-D-aspartic acid (NMDA) and (R,S)-alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid (AMPA) and on nociceptive responses of single motor units (SMU) in anaesthetised rats. Gabapentin (10-215 mg/kg, i.v.) dose-dependently and selectively inhibited AMPA-evoked neuronal responses (ED50 106+/-24 mg/kg); no effect on NMDA-evoked activity was observed. In the same dose-range, gabapentin (10-215 mg/ kg, i.v.) dose-dependently reduced SMU responses to noxious electrical and mechanical stimulation. We conclude that gabapentin acts as an AMPA antagonist in the rat spinal cord, and that this mechanism is likely to substantially contribute to the antinociceptive effect of the drug.